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(57) ABSTRACT 

A grid kick circuit for applying beam cut-off bias to the grid 
of a kinescope to provide spot burn protection. The circuit 
includes a first switching circuit having an output coupled to 
a first electrode of a grid kick capacitor and a second 
switching circuit having an output coupled to a second 
electrode of the capacitor and the grid. When beam blanking 
is not desired, charging current is supplied to the capacitor 
through a first current path frona a first voltage source while 
the second switching circuit regulates the voltage at a second 
electrode of the capacitor and the grid. Current for the 
second switching circuit is provided by a second current 
path which is coupled to the first voltage source and is 
independent of the first path. When beam cut-off is desired, 
the first switching circuit clamps the first electrode of the 
capacitor to ground, the second switching circuit decouples 
the second electrode of the capacitor from the second 
voltage source, and the cut-off voltage developed across the 
capacitor is applied to the grid of the kinescope. 
Advantageously, the first and second current paths provide 
improved capacitor charging efficiency, the active pull down 
of the capacitor voltage provides increased cut-off speed and 
the grid bias voltage is regulated during normal operation 
when cut-olT is not desired. 

7 Claims 2 Drawing Sheets 
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VIDEO DISPLAY PROTECTION CIRCUIT 

This application claims the beoefil of U.S. Provisional 
Application Scr. No. 60/093,700. filed Jul. 22, 1998. 

nELD OF THE INVENTION 

This invention relates to video display systems, such as 
television receivers and computer and other monitors, and 
particularly to protection circuitry for providing phosphor 
bum protection for kinescopes used in such display systems 
by application of a beam cut-off bias (o a control grid of the 
kinescope when protection is desired. 

BACKGROUND OF TIIE INVENTION 

Direct-view and projection display systems convention- 
ally employ kinescopes as display devices. During normal 
operation of a kinescope, scanning circuitry deflects and 
election beam to produce a relatively large area raster on the 
face plate of the kinescope and video modulation of the 
beam produces a visible picture by activating phosphors 
deposited on the face plate. The beam energy in noraial 
operation is distributed over the whole area of the kinescope 
face plate. If scan loss should occur, the beam energy may 
be coDceDtratcd on a relatively small area of the face plate 
and this high concentration of beam energy may produce 
permanent damage to the phosphor, a so-called "spot burn". 
Scan loss may occur when the display device is turned on 
under "hot start" conditions (i.e., when the receiver is 
rapidly cycled between on and olT modes) or it may occur, 
for example, when a component failure occurs. 

Occurrence of scan loss conditions is also a concern when 
a kinescope is turned off. When the power supply to a 
kinescope is removed, the cathode continues to emit elec- 
trons until it has sufficiently cooled off. As a result, the 
cathode continues to emit a decaying electron beam for a 
definite period of time after the deflection voltages have 
been cut off. In order to prevent spot bums on the face plate 
during this period, it is desirable to maintain a sufficient bias 
vohage between the cathode and the control grid to prevent 
the decaying electron beam from illuminating the face plate 
without deflection voltages. 

During normal operation, a voltage difference is main- 
tained between the cathode and the control grid. A large 
voltage difference results in low illumination levels on the 
display screen and a low voltage difference results in high 
illumination levels. For example, a typical cathode voltage 
may be alx)ul 180 volts and a typical grid voltage may be in 
a range of about ten to twenty volts or so, and the cathode 
voltage is modulalcd to reduce the voltage difference to 
change the luminance level. When the display is turned ofl', 
the cathode and grid voltage difference goes toward zero, 
and if deflection voltages are not present, the zero cathode 
bias causes the electron beam to be concentrated on a very 
small area of the display screen. 

One method of preventing spot burn during kinescope 
turn-off is the so<alled "grid kick" method. In such a 
method, a charge storage device is coupled to a control grid 
of the cathode ray lube and further coupled through a switch 
device to a voltage supply. ITie charge storage device is 
charged through the switch device by the voltage supply 
when a control signal coupled to a control input of the switch 
device indicates that a deflection signal is present, llie 
.switch device decouples the supply voltage from the charge 
storage device when the control signal indicates that the 
deflection signal Ls not present and places a negative blank- 
ing voltage on the control grid. In this manner, a suflicient 
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voltage difference is maintained between the cathode and the 
control grid when the cathode voltage collapses, and thus the 
display screen remains blanked. Such a method is described, 
for example, in U.S. Pat. No. 5.089,754 entitled "Protection 

5 Circuit for a Cathode Ray Tube" which issued Feb. 18, 1992 
to John B. George. Another example of a "grid kick" type of 
kinescope protection circuit is described by Gurley et al. in 
U.S. Pat. No. 5,043,639 entitled "Video Display Apparatus 
With Kinescope Spot Bum Protection Circuit" which issued 

10 Aug. 27, 1991. The Gurley et al. circuit is similar to that of 
George but utilizes a passive charging source and a switch- 
ing device coupled between a plate of the capacitor and 
ground. 

Although the above-described grid kick circuits employ 
15 only a single switching device, they utilize relatively com- 
plex additional bias circuitry as compared, for example, to 
arrangements employing multiple switching devices as, for 
example, the grid kick circuitry employed in the model 
CTC-195 Color Television Receiver manufactured by 
20 Thomson Consumer Electronics, Inc. FIG. 1 herein is a 
schematic diagram of such a grid kick circuit in a television 
receiver. 

Advantageously, the use of a pair of switching devices in 
the grid kick circuit of the CTC-195 receiver provides active 
pull-down of the grid kick capacitor giving a rapid reduction 
in grid voltage and additionally provides an actively regu- 
lated DC bias voltage for the grid during normal operation 
of the receiver. 

The advantageous features of the CrC-195 grid kick 
circuit of active pull down of the kick capacitor when beam 
blanking is required and active regulation of the grid bias 
when blanking is not required might lead one to believe that 
no further improvement in the circuitry would be necessary. 

35 However, in accordance with an aspect of the present 
invention, it has been found that under certain grid kick 
circuit applications, it would be desirable to further improve 
the performance of the grid kick circuit. Speciflcally, it has 
been found that in applications where the supply voltage to 

40 the grid kick circuit is relatively low, that a need exists for 
improving the charging efficiency of the grid kick circuitry. 
As discussed in detail later with regard to the prior art MG. 
1 circuit, the charging efficiency of the prior art circuit is 
only about 60% expressed in terms of the voltage stored on 

45 the capacitor as a percentage of the value of the high voltage 
supply. While this charging efficiency is perfectly adequate 
where supply voltages in the order of 250 volts is available, 
it may result in marginal beam cut-off performance in 
applications where the high voltage supply is appreciably 

5Q less than 250 volts. 

It is, therefore, desirable to provide a grid kick circuit 
having improved charging efficiency for the kick capacitor. 

SUMMARY OF THE INVEWHON 

SS Apparatus, embodying the invention, for applying beam 
cut-off bias to the grid of a kinescope for spot bum 
protection, comprises a capacitor having first and second 
electrodes and source for providing a beam cut-ofF control 
signal. A first switching circuit is provided responsive to a 

60 first condition of the control signal when beam cut-off is not 
desired for applying a charging current to the first electrode 
of the capacitor from a first voltage source, and responsive 
to a second condition of the control signal when beam 
cut-off is desired for coupling the first electrode of the 

65 capacitor to a source of reference potential. Asecond switch- 
ing circuit is provided having an output a)uplcd to the 
second electrode of the capacitor and to the grid of the 
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kinescope, the second switching circuit being responsive of the grid bias control circuit 20. The circuit 20 comprises 

when enabled for coupUng a second voltage source to the a common emitter amplifier Ql having a base electrode Bl 

output and being responsive when disabled for isolating the coupled to input 22 and a collector electrode CI which is 

output from the second voltage source. Circuit means arc coupled via resistor Rl to +250 volt supply terminal 16. 

provided for enabling the second switching circuit from a 5 Collector CI is also coupled to the emitter E2 of a common 

source of current that is independent of the charging cunrenl base amplifier 02 aod is coupled to the first electrode 1 of 

when beam cut-oflF is not desired and for disabling the a grid Idck capacitor CK. The second electrode 2 of capaci- 

second switching circuit otherwise. tor CK is coupled to the collector C2 of the common base 

In an illustrative application of the principles of the amplifier Q2 and, via a resistor R3, to the grid kick output 
invention, the circuit means comprises a linear circuit path lO terminal 24. Base bias for the common base amplifier Q2 is 

for supplying an operating current to an input of the second provided by a diode Dl and a series resistor R4 coupled in 

switching circuit directly bom the first voltage source when a sense to conduct base current from base electrode B2 to 

beam cut-off is not desired; and non-linear circuit path for +23 volt supply terminal 18, Diode Dl provides protection 

diverting the operating current from the linear circuit path to against Vber breakdown (reverse base-emitter voltage 
the first switching circuit when beam cut-off is desired. 15 breakdown). 

BRIEF DESCRIPTION OF THE DRAWING In operation, when scanning is normal and grid cut-off 

The foregoing and further features of the invention are ^ desired, detector 30 supplies zero turn on cunent 

illustrated in the accompanying drawing, wherein like ele- the base Bl of common emitter connected amplifier 

mcnts are denoted by like reference designators, and in transistor Ql, whereby Ql is turned off and charging current 
which: 20 flows from +250 supply terminal 16 through resistor Rl to 

FIG. 1 is a circuit diagram, partially in block form, of a electrode (1) of the grid kick capacitor CK and then 

television apparatus having a grid bias control circuit through the ooUector-to-base junction of transistor Q2 to 

according to the prior art; and '*'23 volt supply terminal 16, causing a charge to develop in 

FIG. 2 is a circuit diagram, partially in block form, of a „ l?^ capacitor. At the same time, a portion of the current 

television apparatus having a grid bias control circuit "owing through resistor Rl also flows via resistor R2 to the 

according to the invention. *"P"* (emitter electrode E2) of transistor Q2 thus saturating 

transistor amplifier Q2. This saturated condition of Q2 

DETAILED DESCRIPTION clamps the second electrode of capacitor CK (and the grid 

A display system 5 of FIG. 1 comprises a video process- 30 * / ""^^^ (neglecting the small 

ing and Vflection unit 6 of conventual design havT^ reS^th^"^^^^^^^^^^^ 

plurality of input terminals 7 for receiving input Signals to be ^^^^J*^ ^ ^ ^^"'""^S 

displayed and having an output ct)upled via a kinesa)pc 

driver amplifier 8 to a cathode K of a kinescope 10. Unit 6 occurs, detector 30 sends a lura-on 

also suppUes deflection signaU to a yoke Y of the kinescope 35 transistor Ql which clamps the first 

10. Power for processing and deflection unit 6 and for driver electrode 1 of grid kick capacitor CK to ground thus forcing 

amplifier S is provided by a power supply 12. C6ntrol of the second electrode 2 of capacitor CK aod the grid Gl to a 

power supply 12 is provided by a control unit 14 which also negative potential proportional to the volUge to which CK 

supplies control signals to unit 6, for example, for control- charged during normal operation. Concurrently, the 
ling functions such as channel selection, signal source 40 ^""^^^^^a «^°i>"er E2 of Q2 to collector CI of Ql 

selection, and the like in a television receiver Supply 12 also rGvnovGs all emitter current from transistor Q2 thereby 

provides a +250 volts to a first supply terminal 16 of a grid *^r"»"g 02 off. In IhLs manner Q2 Ls controlled to be turned 

bias control circuit 20 which is a "grid kick" type of beam °" ^ "^^^^ 

blanking circuit (outlined in phantom). Circuit 20 has a ^s described thus far, il is seen that grid bias control 
second supply input terminal 18 which is coupled to receive 45 circuil 20 of the prior art provides the advantageous of active 

a grid bias voltage supply of +23 volts from power supply P"'* ^^^n of capacitor CK voltage for fast beam cut-off 

12. A scan loss detector 30 is coupled to an output of video ^\^on blanking is desired and regulation of conU-ol grid Gl 

processing and deflection unit 6 for providing an output voltage when blanking is not required. Consideration will 

signal to input 22 of the grid bias control circuit 20 indica- gwcn to a discussion of the problem, previously 

live of the occurrence of scan loss. Detector 30 may be of 50 regarding capacitor charging cfiicicncy. 

conventional design such as one that detects the presence or Recall from the above di.scussion that during normal 

absence of horizontal pulses as is disclosed, for example, in operation, when beam blanking is not required, a portion of 

the aforementioned patent of George. Another suitable scan the current flow through resistor Rl goes to charge the grid 

loss detector would be one that monitors a supply voltage in . kick capacitor CK and another portion of the current flow 

the deflection processing portion of unit 6, For purposes of 55 through rcsLsior Rl goes to the emitter E2 of the common 

illustration, il will be assumed that detector 30 provides a ba.se amplifier transistor 02 for maintaining transistor Q2 in 

current to terminal 22 when beam cut-off is desired (i.e., saturation so as to regulate the grid voltage at +23 volts, 

during a scan failure condition) and provides no current to Since some of the cunent of resistor Rl is thus diverted for 

terminal 22 when beam cut-off is not desired (i.e., during controlling transistor 02, capacitor CK wfll be charged to a 

normal scanning conditioas). An output 24 of the grid kick 60 potential less than the +250 volt supply at terminal 16 

circuit 20 Ls coupled to the control grid Gl of the kine,scope Quantitatively, the charging efficiency for the illustrative 

W''""'" ' positive grid voltage of dement values and voltagls may be calculated as follows, 

abou +23 volts dunng normal operation of the receiver and During normal operation, with Q2 saturated, resistors Rl. 

k <^«-«ff voltage thereto when beam blanking R2 and R4 fonn a potential divider. Accordingly, the actual 

IS desired (..e.. under scan loss cond.t.ons). ,5 ,,,,3^, ^„ kick capacitor CK equals the differ- 

for purposes of illustration and discussion, exemplary ence of the supply voltages at tcrminaLs 16 and 18 (250-23) 

clement circuit values are included in the schematic diagram multiplied by the potential divider ratio which equals 4M)K 
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3. Apparatus as recited in claim 1, wherein: 

said third switching circuit comprises a threshold conduc- 
tion device. 

4. Apparatus as recited in claim 1, wherein: 

said second switching circuit comprises a common base 
amplifier having a base electrode corresponding to said 
first electrode, a collector electrode corresponding to 
said second electrode, and an emitter electrode corre- 
sponding to said third electrode. 

5. Apparatus as recited in claim 1, wherein: 

said first switching circuit comprises a common emitter 
amplifier having a base electrode coupled to said source 
of beam cut-olf control signal, having a collector elec- 
trode coupled to said first circuit path and to said first 
electrode of said capacitor, and having an emitter 
electrode coupled to said source of reference potential. 

6. Apparatus as recited in claim 5, wherein: 
said first circuit path comprises a third resistor. 

7. Apparatus for applying beam cut-off bias to the grid of 20 
a kinescope, comprising: 

a capacitor having first and secx>nd electrodes; 
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a source for providing a beam cut-off control signal; 

a first transistor arranged in a common emitter amplifier 
configuration having a base electrode coupled to said 
source of beam cut-off control signal, having a collector 
electrode coupled to a first voltage source via a first 
resistor and to said first electrode of said capacitor, and 
having an emitter electrode coupled to a source of 
reference potential; 

a second transistor arranged in a common base amplifier 
configuration having a base electrode coupled to a 
second voltage source, having a collector electrode 
coupled to said second electrode of said capacitor and 
to said grid, and having an emitter electrode coupled to 
said first voltage source via second and third resistors 
connected in series; and 

a threshold conduction device coupled between said col- 
lector electrode of said first transistor and a connection 
point between said second and third resistors. 

***** 
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